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Abstract: LEC2 is an important member of the LAV subfamily in the plant B3 superfamily and plays a significant regu-
latory role in embryo development and meristem maintenance. To explore the function of the PvOLEC2 in the cell re-
generation of Plukenetia volubilis, the genomic sequence of PvOLEC2 (gPvOLEC2) was cloned through phylogenetic
analysis and molecular biology techniques. The function of gPVOLEC?2 in promoting plant regeneration was verified in
Nicotiana benthamiana, and the function of gPvOLEC2 was studied in P. volubilis hairy roots. Phylogenetic and gene
structure analysis indicated that the LEC2-ABI3 subfamily of Euphorbiaceae plants such as P. volubilis, and Arabidopsis
thaliana, Oryza sativa, Populus spp. were relatively conserved. Expression analysis showed that PvOLEC2 was only
weakly expressed in the late stage of P. volubilis seed development (50-65 DAP), and the motifs and key amino acid
sites of the B3 domain were conserved. Overexpression of gPVOLEC2 led to dwarfing of transgenic N. benthamiana

KR EE 2025-01-07; #EZHE 2025-02-12

E4HHE EHEARBFESHXR#IETH (No. 32360398 ); [~ AAR#EATHH (No. 202200354 ),

EERN  XBRFES (2000—), %, WHHIGAE, 55 MORBE &R, *l{E/E# ( Corresponding author): £ ¥ ( WANG
Yi), E-mail: wangyil984@gxu.edu.cn,



%5 6 3]

ABRFFSE . AAHBMEY) 2 MHE LAV W 5% 58 53 %5 1 M AR A0 5 3E F) PvoLEC2 11 T REWI R 1331

plants, difficulty in the growth of the main stem, and abnormal leaf development. At the same time, the regeneration
ability of gPvoLEC2 transgenic N. benthamiana organs in vitro was significantly higher than that of the wild type, but
lower than that of the positive control-ZmWUS2 & STM transgenic N. benthamiana. Overexpression of gPvoLEC2 in P.

volubilis hairy roots led to their shortening and thickening. The results indicate that the genomic sequence of PvoLEC2

is a functional sequence that promotes plant regeneration, but it also causes abnormal development.
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Fig. 1 Schematic diagram of structure of vector
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Fig. 2 Gene structure and phylogenetic analysis of LAV family in Euphorbiaceae
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Fig. 3 Expression profiles of LAV subfamily genes in
different organs of P. volubilis
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Fig. 4 Multiple sequence alignment of homologous of PVOLEC2 proteins with sequences of other spiecies
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FE - I (18 30 il 1

X R ) PR AR T ST B R, gPVOLEC2 11
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ZEE S RM Y, HLt v T AR RS PG R A 1
A 2755 R gPVOLEC2 #4 3 R A FC A % i 4k A
ZMWUS2 & STM e J PR B IRl 75 5 i) 2R 25 3
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Fot

UBI10,,,::gPvoLEC2

NOS,,,::ZmWUS2&
CmYLCV,,,::STM

XFFEMR AN O TS A, B AR
P e A 47 8 B0 ok e 1, 36 AR T 2 A5 A g
Wi T FHAEZE, BERERN 5.6%, HAFHEF
FAik. gPVOLEC2 % 3 PR A [G A B AR A 25 34 5
B R, 63 M 10 MW AENSE S A 2,
BRERN 15.9%, HAEFIFFEET ZIMWUS2 &
STM Fl WT.ZmWUS2 & STM 14 42 AR 3 454R
s T I HAEZE, SRR N 7.1%. DL LSRR
B, TR A AR CHN S, gPvOLEC2 #%3E K

®1 RERARBEMHLIARAR
BEBEFESHE

Tab. 1 Organ regeneration bud induction efficiency of
transgenic and wild-type N. benthamiana
P AR PR
sk P i mes
FEPR Sl = Number of Regenera-
Genotype  Type of Total explants induced  tion bud
explants number of to regenerate induction
explants buds rate/%
WT T 72 8 111
JR%h 36 5 13.9
FHR 36 2 5.6
gPVOLEC2 Tt 126 66 524
s 63 31 49.2
F 63 10 15.9
WU &  THF 84 78 92.9
ST™ i 2 21 50.0
B 42 3 7.1
Jtal FiR

B 5 &% gPvoLEC2 Rt ARMERE
Fig. 5 Ectopic expression of gPvOLEC2 promoting regeneration of N. benthamiana
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25 3E3Kik gPvoLEC2 SHHERFAKIFEE %
B

F R Tt F ik gPVOLEC2 UL K ZmWUS2 &
STM XA [ R AE K B B W, K ZmWwus2
& STM Al gPvOLEC2 % 3k PR A% [ Al 5 (1) b 1 4%
FihZ= - 4erp 38 d JE X T AR Rk AT 0
25 L% B, gPVOLEC2 % 3[R AR [ A B 4R 7Y 5 iy
AR AR R 220, o R4y 25400, R M

WT

::gPvoLEC2

UBI10,r,

ZmWUS2&

CmYLCV o :STM

év 4o

NOS,,

iR, AR %1k . gPVOLEC2 %% 3 P A [C AR
BT ARAE R R BAE, TR REN, &4 w e
H kg cs o AW, EE . T ZmWwus2 &
STM 5 HEPRUA [ R AR MR AR, IR /N ik
T WT G4E, ZEAMK, iR #E, i/
B, FHREHL S B R R 3~5 cm, Jf H B
& R SR E] B IE Kt TG B AR Kk, i R R
WNHE, RIS B G (B 6), DL EgERE
By, 133k gPvoLEC2., ZmWUS2 & STM #B<:
SRR AR RS kK WY, HERAL R I
AN—F,

N TTRIE Y

B 6 gPvOLEC2#1 ZmWUS2 & STM BEEREAKEAE T, RIEKRRE S
Fig. 6 Phenotypic analysis of T; generation gPVOLEC2 and ZmWUS2 & STM transgenic N. benthamiana
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IR, R BRI IE M . Bl B
] Y SE K, gPVOLEC2 % 5k [R B iR AR AR 22 18 1k fe
£, 5 DsRed2 #% I AR 04 e B 2 B
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HEEARARA, X5 0 IR A QI B 25

R R, (R fe dE BRAR A A R F T

3 iTig
31 LAV IPXREEFEENMRSTHE

XTHUREIT . KFE . AR EOR DL KR
BURR . BB . AT RS R LAV
JE IR G A 3k TR b A7 3k R S R A R S AL 4 AT
S5 5 R BLIh R SF K ERHEY ) LEC2-ABI3 W
HELLEL RS o AT A ST R W] ABI3 1Y 2 A 45 A FE Rl
AR A R A S PR SE, JLT A B AR AR
ABI3 JLR AN & F AL AR — 2y, FUS3 Al
LEC2 7EHEfk iy i 7 bt BLA B s i s ),
AW RS R —8 . BARERIE LEC2-ABI3 WA
) ABI3, FUS3, LEC2 5itfiik &A%, {H ABI3
Z5HEMYIME ABA F5ES", 21
T S e s i PR 19200 FUIS e PR 4
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358::DsRed?2

UBI10,,,::gPvoLEC2

Bright field Fluorescence field

Bright field Fluorescence field

B 7 DsRed2 #1 gPvoLEC2 #EF EMEERRRAN 2=
Fig. 7 Ectopic expression DsSRed2 and gPvoLEC2 affects P. volubilis hairy root development
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Al e A R P A R DR
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AR H A SR s 42 5% 015 B MdBBM
WS T RO A, MR i ol = A i
EEAAR R, E0 R B R S R MOR 5% e
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